KRA XML m M 



mo\x\ 1 / 1 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



nLmbe?:' iCati0n 1020020034710 A 

(43)Date of publication of application: 
09.05.2002 



(21)Application number: 


1020000065185 


(71)Applicant: 


HYNIX SEMICONDUCTOR 


(22)Date of filing: 


03.11.2000 




INC. 






(72)lnventor: 


JANG, HYEOK GYU 








LIM, CHAN 


(51)lnt. CI 


H01L21/316 







^LSP^?r- N PH9- T r? R DEVlCE CAPABLE OF CONTROLLING REACTION OF HAFNIUM OXIDE LAYER AND 
CONDUCTIVE LAYER AND FABRICATING METHOD THEREOF 

(57) Abstract: 

PURPOSE: A method for fabricating a 
semiconductor device capable of controlling a 
reaction of a hafnium oxide layer and a conductive 
layer is provided to control an increase of reaction of 
a Hf02 thin film and the conductive layer and a 
leakage current, by crystallizing the Hf02 thin film 
and by forming a conductive layer pattern. 

CONSTITUTION: Hf source is injected to a reactor 
where a substrate is placed so that a hafnium raw 
material is absorbed to the surface of the substrate. 
The remaining Hf source and reaction byproduct are exhausted to the outside of the reactor. Oxygen 
source is injected to the reactor to absorb oxygen to the upper portion of the semiconductor substrate. The 
remaining oxygen source and reaction byproduct are exhausted to the outside of the reactor. A Hf-oxide 
layer is formed on the substrate. A heat treatment process is performed regarding the Hf-oxide layer to 
crystallize the Hf-oxide layer. The conductive layer is formed on the Hf-oxide layer. 
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J? 3* 

S BTSS o[^h H£»2| uhge 2ia*H2 3§3?tlg «+ §7r# BWIW ^ Si 

em e|H*feB! H ^SOI SID. 



S3 



6^6 a 3 EL Sr«SB, 2 31 EL s sm im 

£ la 5! £ Ibfe E!"z)Af S^BOtl 'SIM g§g HfO, Hjera 220 *c2F 350 -cCHlAi §St» TEM 
SMMjU- SI -B2« M0I£ Affi, 

E.2£ HfO, ^ =2J gSEI S'£2ISg# MOI^ XR0 M^llh HEHH, 

£ 3= Hfo, m% *, hxiei aa s, ¥o« c&s ¥«ia« n^e s^tt nas, 

£ 4~ HfO, ttjej- S3 gflEI £g 29 ^Oil CQ-S WHS" HEH = . 

BJ£» ^Ar^l gsj£ ..tfg-os «0|E §^°|2J =j«5|. BfOIBD. THOI'M §3^01 3f0fAI3 7101 E § 
S5« It]" E1^D (direct tunnel ing) Oil 2JuH irSSW^ ^AJ?! UflSCHI 515011- S3SOI £^ 
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?i= gsiM ciffi- are 9^7i stssn sj^oi, □ ms^s oiisah gsie 7is &hhi w a«R(Hfty« 

5 EH BSft gsrS( atomic layer deposit im)§ 01 gtt Hftt ttjej-'tJS Smi=. gBIS 7|S§ SSSh S 
£3 'SJTO1&AI Hf 'aS(source) SSS! HfCl 4 i£ o-ri§-0IMEVE1M-¥MAIE(Hf-tetra-tert- 
butoxide, Hf(0C(Ca).)*)2F 0 3 SMI 3 H=0§ 7l£4 , fH£ 31T0I- 7I3A1 S!g?i SES SKIS £EI5 
715? £3011 SAISI-DI. 2J- SjSSl ?.£J AHDIOfl IrlAI(purge) 2 r §§ aSSKJI SOI §jgfi§ H 71**3 
A1 HfCb^HtS lf§2S OI¥012E1. 

0121 SOI 33 AT g*fg2£ S§S HfO_- 27l*j ^goi ?^SH3 3** El (step coverage) 

01 °4€10l 71I0IM SSSf SS UI5SKH H2^ OIIEEI iAh2J ?HHH ITS 37:1-3 ^E2I 

§£se oi sap. 

neiLK ssa Hfd. ^ a>iii°i °<^7;i3 sss 7|oim e= ?hihaiei°i 

5*tAIM£ HfOta-KlfilEISaf S2J SEsOl AIM ^Sottfl S^2| MS- S7|ST5S0| BUSIS'Sl 
SOI SlEh 

E la SI E l= Hf ifi^SAi (Hf (OC(Ca).)-.)M OlSoKO, <M-i H.-OS 0IS*K3 3SW 

BOII SJtffl HfO, 2|Z| 220 *c2h 350 •cOflAI &*m S W3.m*b *!0I3(TEM)£3 »*fcr IjUSF SI 

S*H2 r § 4NHI SOIH SIP-. E li I E 1bS¥E1 4= SiSOl S*tS HfO, 2^ i+5 r S| 

STOKM. 2193- M^I^II- 24 3EH2J Hf£ S^EIXI SStQ. E?J- SI21 HfO_,°| 37fl0|A|£ Hf 
^EI?ilOIM#OI §32101 713 2^ ^EH^h DH° ^4=th§ IT 4 2iD. SJffi, 350 *CO||A| S^fS HfO- St 
etS 220 -COflAI §*1S HfO- ^-eiOil HI^H £3 71ii7|7|- U257fl UEfeTS & 4= SQ. E£r SI§20||A1E 
220 'cOilAI §*ia HfO- HIS! SAISWHt, 350 *cOflAi gSTS HfO- 01 hi §E 1 

SOI 7||0|M §35,^ OISAI S7MJ2I71I aO. 

E 2= HfO- evsf «S $ tt^S?! 71011 A| 1AI2J S^EIff UMH 3^ S*IEI 2J£Sm SOI = XRO 

tj^aaroiQ. e ib.a e 221 lae^Ei wo- «^ §*r sischi ch^ se sssoi ueu a= seh 

MAI SJ3EI g§OI ^AIEIH D SE7I 600 *c LHKI 800 *cS §7^13 1§SS IT 4 SI 

CK 

OIEI- SOI HfO - HfSfSI 3S90I ?J3 ^EHJHIAI H «|0| XIOIM S^S 1§§?1I (grain 

boundary)! SSB ^3^7F S^SI S^lofe SSISOI 2iEh. CI>ErAi, HfO- SSAIOil^ 75|g gsf 
01 DH° Sfio-KH, SFES dS^jU- 23ES2J &SS 2j«5r= S§OI ISShCK 



%->m irs skiiss *ia*Pi s ws= §fe& d+siewF ses°i ffss ^mm sssthh 

n S&0\ SiEK 



^712} s-g tz^m irssi-^i ?)*)■ s grss ?i5 son Hf-^tR-i ^sefe mi es-tii; 4f7i Hf-d+m 
&ej-ii s« xii s ^bs mmta. 

§Ch ^5r^(HfO,)g 3*1 El*!- CrS 711 DIM E^ 7HIIA1E1 ^¥2^ S# SSSrOI S1E 
OloK B ^AIOIQII [OS HfO.- U|et &rB€ ^|S r 7|| ^2?JCK 

bsa> 5*rajoy-2in Hfo, H[9{f} tjsepi £i§hai^ hh^ ies i^s y§7t lhoii 7mm ?IXIAI?|H 

7\&m 200 *c LHAI 400 'C 24 SSSES SAIohSAI Hf ±2.±°1 (Hf (0C(CH,).) 4 )1 0.1 2. LHAI 3 i § 
2.^1 H§AI^ B°! LHOfl SEI^CH &ESII S30fl Hf SSM10I 5*rE|ES t!CK 0101 Al 

Oie.Kg Hf i£i 3! B!S ¥iMS a?1Sr7| ?|S|A| 7k^S 0.1^ LHAI 3i°1 ^SAIZr S3 0IS7ILH 
Oil Sa?S71 2!S IHAIorOI &S7I HH^AI&D, 

0I01A1 ihi 4:E^3 71 H-OM O.li LHXI 3i°1 SSAIZt S3 &S7I LHOII §3^01 715 
6^011 tt±?i §^|ES *tD. OlOfAl OlSrS £h± i£i S uj-g ¥dff§ fll71$|-7| 9|«|A| N ; 7h^g 
0.14 LHAI 3421 3§AIZH S3 &S7ILH0A gE1?@7l- 3S fflXISKfl e.HS7l HH#AI?JEh. 

0121- SOI Hf i2i ^S, fflAKN, d+i E|A|(N; OI^OIAIS 3^21 2r§M 

^OIE fJH ^AISI-OI 351= ^)HI°J HfO ; HPH S«?JQ. HfO- ttf9f S*fA| ^S7| 100 
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mTorr LHT^I 3 TorrS SXIfclO. 

01*, 200 *c LHXI 800 'C £E0ilA1 1*1 HIM *jA|ShO) Hf0_- ste» d|E| ASS-Aia QS, HfO- 2 
Ofl-THOIM 2^ §2J 2E5| HUBS 0ISMI 0|D| IgsO HfO- ej-sjOl 7II0IM 2^f §2|2E 

ara »s# «K)i ^&2W tmsa s^j 2713 ^.gs «2AiaE>. oitn a»a 

i0., f, id Ar &*l7|0flAl «/d«KV, 0.., H, Efe K=0 SSI SEED®' 'AhSSPtLh SAM CUErAlz: 

uvs bpia o,m oisth xiei gg# 4S!-sr sack 

E 3£ HfO- *, S*|EI 2*5 *?0fl tOE leakage current) m&m 3 

EHS0IQ-. 271*! 121 «§SP| 9I&KM TIN/ HfO., /Si iJEH°l MOS JS||2*r2i«Ot, 2¥2^S 

TINS 100 x100 *nf 371°) IHUS *«S r 2D. E 30IIA1 'A = HfO- S*T *0fl SSEI 5§i SWSQ 

2¥2^?g s*fAiam im°j v^2fi ^ss uEiyj aoia. 'b^ Hto-ssr m\\ soo xojai 

30^^ lx|E| S§§ 4*tr * 2¥2^m §*fAI£§ ttH°l ipflaft ISt UQU! 210 1 Q. 0|7| 
A| ^2W= 2¥2^f0| -We 7Blff UH =§S UEHdQ. E 30I1A1 1 4= Sl^OI SxlEI 

g 4=*»*r *(H| 2¥2^S S*f*iS HUMS- 1SIEI 5§g 2¥2^S S*t$!a DlSr HiaSrO] 

S3*!:£3 Sf 34.6 %°l V£2P a-isll-M 22JEK 

E 4£ HfO- ^2 3f>, IxlEI S§ 2tJ ^Ofl [&S 5>^2 ^(breakdown voltage) fSi 
3eH=0IO. 27|S} iS *§t ?|.£t- MOS SJ-°I E 30UAM SltJ- ^?2§ AI-gSf21E1. E 40AA1 

•a-^ Hfo.««r : '*oe §«ei sa»-*wa«i-#¥aa» .s.«rxias miej uem aoi 

01, 'B'^ HfO- $011 800 'cCHIAI Hi£SI7l£ 30S2.K 3*1 El §§# 4=tJ«J- *' 2;¥2^s S=tAIS 
1 IU2J tm22r ISi L'hEHtd 2101 Eh 017IA1 *f§*22J = 2¥2^0|| -100 nAg UM 2 

°fS UEItfa. E 4011 A-f & 4= 21S0I SJtJEI SSS 4=* H tj- *0|| 2¥2^S 5*f*JS UHDi= S*3£l 
S§# »W3H ^Y2^S DHSr UliHoHfl SaajSS Sf 5 X2| e^2& S?fE2rl SI* 

SiD. 

E 421 12 r S¥E1 2011 lx-|EI*f HfO- ^01 1x1 El SI-TPSfS «f^01l U|«| 27l«! 

sgoi z-^tm sr 4= 24Q. tj-a, Hfo- s*r si ^2^ *on ixiei sgg ^aiw 3^011= * 

§01 M^feW §ES 2715? 5201 SfSCH ESSE 4011= LEhLW S2iD. 

2i*f S gfSSl tfAIOIOIAI HfO.sm CHdSHB ZrO-, STO S°l S2S® SSST *E 2J.CI-. 

OI21HIAI iSSSr a Bg= 2sti SAIWI 3! ESOII °|sH *t§Ste 3101 OH-IH S ^^| 7|§ 

5j H-sm aoiuxi lhoiiai csei 7ri xiih, s« s esoi 7iwta= 201 s asoi 3^ 

= ..^IStfOWIAJ S22J AI^IM 712 TtWi SlOi. S"-^ 3HOI EK 

3 OflSAI 2 Mi" S S-S2I SAiOIJOflAtS ^EI5 7\B 4KHI HfO-°m «2Sr^ ^SS^AIEt, Hf Ob 
Sr tM ?HfflA|Ei2| 2^ §§ Umiz: 2^01IE B * 21Q. 



^7l2f SOI OI^CHXI^ & HfOr HfSj- §2 * IxlEIM ^AlShCfl l§5rA|2J Lm D. m\ 2E^ 

iffl@M tS2&25-W, HfO- aj-st-a- gs= ejej gi-g gj §°j g?|# <%im 4= 21 EK 

715 2011 Hf-2Sh^S S2SI-= 811 ErTfl; 
271 Hf-25PfS lx-IEI?Fqi S§SW7fe 7|2 E+711 ; SI 
271 Hf-24|2f 2011 2E5|g S2§^ Xfl3 B?tl 
g srnfe BJ-ESII Sxl M3. »B. 

n 1 4HW 2101AI, 
271 HI1 

71201 UJ-S7I LHCHI Hf ±2.±m 4^glSK31 271 7IS SSOfl Hf SSggg §*TAI?I= B71I; 
OIBi-g Hf i2i ¥2#g 271 SIS7I «£S HH#A|?|£ 

271 S.^71 LHCHI ?S*r01 271 ^Eill 7IS 2^0fl 2~ig g=rAI?l= B31I; 

OlffS 2i SI ^Ahgg 271 Bf§7l HH#A|7|^ BflIM 0|^O|A|^ S*@2| 21§§ 
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301E tM SAISKM £?\ Hf-i+SlSj-S SS&fe Si i32S Sfe BEa §*| HIS ^g. 
1 2«M 2101 A|, 

(Hf (X(CH,),)4)0lil, &?\ 7IS2| H=02! 21 ^9£S ofe BJSJfl SSI 

XII £ 

31 I V LHXI HI 3 tt B Ofc & SMH 21CHAI, 

200 'C LHXI 800 *c ££011 A) SSISIfl £A|Sfe 211 5923 Sfe Sfl 7315 

5 

si 4 tm sichai. 

#71 SI2 ETTflCHlAi, 

0;, N=, £'= Ar S?P|b||A| SAISHS, 

0^ N- (feO S°) gEEOh E£ UVS Oil OI#5fe 28 iS2S Se &£8 §*l MS. & 

s 
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